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where Sn is a spherical surface harmonic of the nth order.   The velocity
across the surface of the sphere at r = a is

and thus the quantity of fluid which has passed the element of area d<r at
time t is

dr

(8)
^ 7

The next step is to form the expression for R, the potential of all the
forces. In equilibrium the positive and negative densities everywhere
neutralize one another, and thus in the displaced condition R may be
regarded as due to the surface distribution (8). By a well-known theorem
in Attractions we have

But by (3) this is equal to d<f>/dt, or ipe^r^Sn.    The recovery of rnSn
proves that the form assumed is correct ; and we find further that

**=iJ+r...............................(10)
This formula for the frequencies of vibration gives rise to two remarks.
The frequency depends upon the density /o0, but not upon the radius (a) of
the sphere. Again, as n increases, the pitch rises indeed, but approaches
a finite limit given by jp2 = 27nyp0. The approach to a finite limit as we
advance along the series is characteristic of the series of spectrum-lines found
for hydrogen and the alkali metals, but in other respects the analogy fails.
It is jp2, rather than p, which is simply expressed; and if we ignore this
consideration and take the square root, supposing n large, we find
p oc 1 - l/2n,
whereas according to observation n* should replace n. Further, it is to be
remarked that we have found only one series of frequencies. The different
kinds of harmonics which are all of one order n do not give rise to different
frequencies. Probably the simplicity of this result would be departed from
if the number of electrons was treated merely as great but not infinite.
The principles which have led us to (10) seem to have affinity rather
with the older views as to the behaviour of electricity upon a conductor than
with those which we associate with the name of Maxwell. It is true that
the vibrations above considered would be subject to dissipation in consequence
of radiation, and that this dissipation would be very rapid, at any rate in the
case of n equal to unity*. But this hardly explains the difference between
the two views.
* In this case we should have to consider how the positive sphere is to-be held at rest.
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